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(67)  Aspecimen containing unitaccordingtoone em-

bodiment of the present invention relates to a structure
for dipping a specimen into a reagent so as to react with
the reagent, and the specimen containment unit compris-
es: a body portion rotatable by external force; an exten-
sion portion formed to be extended from one surface of
the body portion at a predetermined length along a lon-
gitudinal direction; and a specimen containment portion
provided to an end portion of the extension portion and
including a containment hole formed to be penetrated
while maintaining at a predetermined angle in the longi-
tudinal direction so as to contain a specimen by a capillary
phenomenon.
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Description
[Technical Field]

[0001] The present invention relates to a specimen-
containing unit, a specimen measurement cassette, a
specimen measurement unit, and a specimen measure-
ment device, and more particularly, to a specimen-con-
taining unit, a specimen measurement unit, and a spec-
imen measurement device, all of which are able to
achieve accurate measurement results by assaying re-
sults obtained by reaction of a reagent with a specimen.

[Background Art]

[0002] In recent years, measuring concentrations of
compounds used to analyze anesthetics or harmful
chemicals has been efficiently used for medical diag-
noses or treatments using drugs in a medical or environ-
mental field. Among these, interest in measuring concen-
trations of biological samples used in fields of medical
diagnoses and treatments has continuously grown with
an increase in humans’ desire to become free from var-
ious diseases. In particular, thereis anincreasing interest
in a glycated hemoglobin test that may be used to meas-
ure blood sugar associated with diabetes since a sample
is measured once to check an average of blood sugar
levels maintained for a relatively long period of time.
[0003] Hemoglobin Alc (HbA1c) is referred to as a gly-
cated hemoglobin, which is present in human red blood
cells as one type of hemoglobin. When blood sugar (glu-
cose) in blood increases, some of the glucose in blood
binds to hemoglobin. The hemoglobin bound to such glu-
cose is referred to as glycated hemoglobin. An average
of blood sugarlevels maintained for the past 2 to 3 months
may be deduced by means of such a glycated hemoglob-
in test. In this case, the glycated hemoglobin test has an
advantage in that it may be used to draw and test blood
regardless of meal times.

[0004] Meanwhile, US Registered Patent No.
6,300,142 discloses an apparatus for assaying analytes
by allowing a test sample to react with a first reagent
through a first inlet port and sequentially to react with a
second reactant through a second inlet port so as to as-
say the analytes present in the sample. In this case, the
measurements should be sequentially carried out over
time.

[0005] Also, a researcher performing such measure-
ments should intervene in a measurement process by
sequentially injecting test samples. In addition, such an
apparatus has a drawback in that the measurements are
complicated since beads bound to glycated hemoglobin
should be filtered out, which results in an increase in
measurement time.

[0006] That is, researchers may be inconvenienced
since such an experiment requires direct intervention by
the researchers in several processes. Also, the interven-
tion by the researchers may resultin a complicated meas-

10

15

20

25

30

35

40

45

50

55

urement process and a delay in measurement time.
[0007] Also, Korean Registered Patent No. 0798471
discloses a cassette which includes a first accommoda-
tion area configured to accommodate a first reagent, a
second accommodation area configured to accommo-
date a second reagent, a reaction area configured to al-
low a blood sample to react with the first or second rea-
gent, and a measurement area configured to measure
the total amount of hemoglobin or glycated hemoglobin
in the blood sample, characterized in that the reaction
area and the measurement area are separately formed
according to a rotation angle position of the cassette.
[0008] However, the cassette has a drawback in that
some of the first and second reagents may be mixed
while the two reagents are input into the first and second
accommodation areas, respectively. Also, since the cas-
sette is manufactured by attaching an upper plate to a
structural frame having an inner structure formed therein,
the reagent may be leaked through a fine gap formed at
an attachment site between the upper plate and the struc-
tural frame due to a capillary phenomenon, resulting in
an error in measurement results.

[0009] Further, a certain amount of the blood sample
is not collected when the blood sample is injected into
the cassette from a cartridge including a blood collection
portion configured to contain a blood sample. Also, an
error in measurement results may occur when the
amount of the sample exceeds a measurement limit.
Therefore, there is a need for research on apparatuses
capable of realizing more accurate measurementresults.

[Disclosure]
[Technical Problem]

[0010] Therefore, it is an aspect of the present inven-
tion to provide a specimen-containing unit, a specimen
measurement cassette, a specimen measurement unit,
and a specimen measurement device, all of which are
able to effectively implement a reaction between a spec-
imen and a reagent for a short period of time and simul-
taneously to automatically accurately assay results ob-
tained by the reaction of the reagent with the specimen
while preventing mixing between the reagents and min-
imizing intervention by a researcher.

[Technical Solution]

[0011] According to an aspect of the presentinvention,
there is provided a specimen-containing unit having a
structure in which a specimen is dipped in a reagent for
areaction with the reagent, which includes a body portion
rotatable by an external force, an extension portion
formed to extend from one surface of the body portion to
a predetermined length in a longitudinal direction, and a
specimen containment portion provided at an end portion
of the extension portion and having a containment hole
formed therethrough while being maintained at a prede-
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termined angle in the longitudinal direction to contain the
specimen due to a capillary phenomenon.

[0012] In the specimen-containing unit according to
one exemplary embodiment of the present invention, the
extension portion may be arranged outside the body por-
tion based on the center of one surface thereof so that
the reagent and the specimen contained in the contain-
ment hole are stirred as the specimen containment por-
tion rotates with rotation of the body portion.

[0013] In the specimen-containing unit according to
one exemplary embodiment of the present invention, a
lower end portion of the specimen containment portion
may be sharply formed through a lidding foil portion of
an accommodation portion containing the reagent so that
the specimen is dipped in the reagent.

[0014] In the specimen-containing unit according to
one exemplary embodiment of the present invention, a
direction of the containment hole may correspond to a
tangential direction of an imaginary circle formed by an
end portion of the extension portion as the extension por-
tion rotates with rotation of the body portion.

[0015] The specimen-containing unit according to one
exemplary embodiment of the present invention may be
formed so that widths of the extension portion and the
specimen containment portion correspond to each other.
[0016] In the specimen-containing unit according to
one exemplary embodiment of the present invention, the
specimen containment portion may be formed integrally
with the extension portion.

[0017] According to another aspect of the present in-
vention, there is provided a specimen measurement unit,
which includes a specimen-containing unit, and a spec-
imen measurement cassette including a first accommo-
dation portion configured to store a first reagent in which
the specimen containment portion is dipped to react with
the specimen, a second accommodation portion parti-
tioned from the first accommodation portion and config-
ured to store a second reagent, and a measurement por-
tion configured to assay results obtained by reaction of
the specimen with the first reagent.

[0018] In the specimen measurement unit according
to another exemplary embodiment of the present inven-
tion, the measurement portion may be configured to ac-
commodate the second reagent after a predetermined
time has elapsed after the first accommodation portion
accommodates the specimen reacting with the first rea-
gent.

[0019] In the specimen measurement unit according
to another exemplary embodiment of the present inven-
tion, the inflow of the first reagent and the second reagent
into the measurement portion may be implemented by
self-loads of the first reagent and the second reagent.
[0020] In the specimen measurement unit according
to another exemplary embodiment of the present inven-
tion, the first reagent and the second reagent may be
prevented from flowing outwards by a first foil tap and a
second foil tap configured to close bottom surfaces of
the first accommodation portion and the second accom-
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modation portion, respectively, and the first foil tap and
the second foil tap are shifted from the bottom surfaces
of the first accommodation portion and the second ac-
commodation portion, respectively, by a specimen meas-
urement device having the specimen measurement cas-
sette installed therein to assay results obtained by reac-
tion of the specimen with the first reagent and the second
reagent, so that the first reagent and the second reagent
flow into the measurement portion.

[0021] In the specimen measurement unit according
to another exemplary embodiment of the present inven-
tion, each of the first foil tap and the second foil tap may
be arranged so that one end of each of the first foil tap
and the second foil tap is bent toward the other end.
[0022] The specimen measurement unit according to
another exemplary embodiment of the present invention
may furtherinclude an absorption portion disposed under
the measurement portion to absorb a mixture of the spec-
imeninwhichthe results obtained by reaction of the spec-
imen with the first reagent are completely assayed.
[0023] In the specimen measurement unit according
to another exemplary embodiment of the present inven-
tion, the reaction of the specimen with the second reagent
may be implemented at the measurement portion.
[0024] According to still another aspect of the present
invention, there is provided a specimen measurement
device, which includes a specimen measurement unit,
and a specimen measurement body having the specimen
measurement cassette installed therein, configured to
assay results obtained by reaction of the specimen with
the first reagent and the second reagent, and including
an external force application portion configured to apply
an external force to shift the first foil tap and the second
foil tap from bottom surfaces of the first accommodation
portion and the second accommaodation portion, respec-
tively.

[0025] In the specimen measurement device accord-
ing to still another exemplary embodiment of the present
invention, the external force application portion may ap-
ply the external force to one side end of the first foil tap
and one side end of the second foil tap, respectively, in
opposite directions.

[0026] In the specimen measurement device accord-
ing to yet another exemplary embodiment of the present
invention, the external force application portion may ap-
ply a pushing external force to one side end of the first
foil tap and may apply a pulling external force to one side
end of the second foil tap.

[0027] In the specimen measurement device accord-
ing to yet another exemplary embodiment of the present
invention, each of the first foil tap and the second foil tap
may be arranged so that one end of each of the first foil
tap and the second foil tap is bent toward the other end,
and the external force application portion may apply a
pulling or pushing external force to the other side ends
of the first foil tap and the second foil tap.

[0028] In the specimen measurement device accord-
ing to yet another exemplary embodiment of the present
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invention, the specimen measurement body may include
a rotary force application portion configured to apply a
rotary force to rotate the body portion after the specimen
containment portion is dipped in the first reagent

[Advantageous Effects]

[0029] The specimen-containing unit, the specimen
measurement cassette, the specimen measurement
unit, and the specimen measurement device according
to the exemplary embodiments of the present invention
can be useful in effectively realizing a reaction between
a specimen and a reagent within a short period of time.
[0030] Also, the specimen-containing unit, the speci-
men measurement cassette, the specimen measure-
ment unit, and the specimen measurement device ac-
cording to the exemplary embodiments of the present
invention can be useful in providing convenience to re-
searchers since a place configured to store a reagent
and a place in which the reagent reacts with a specimen
are formed in one structure.

[0031] In addition, the specimen-containing unit, the
specimen measurement cassette, the specimen meas-
urement unit, and the specimen measurement device ac-
cording to the exemplary embodiments of the present
invention can be useful in preventing mixing between re-
agents to accurately assay results obtained by reaction
of the specimen with the reagent.

[0032] Further, the specimen-containing unit, the
specimen measurement cassette, the specimen meas-
urement unit, and the specimen measurement device ac-
cording to the exemplary embodiments of the present
invention can be useful in shifting foil taps configured to
introduce a reagent into a measurement portion using a
simple method.

[Description of Drawings]
[0033]

FIG. 1 is a schematic cross-sectional view showing
a specimen measurement device according to one
exemplary embodiment of the present invention.
FIGS. 2 to 5 are schematic cross-sectional views for
describing a process of assaying results obtained by
reaction of a specimen using the specimen meas-
urement device according to one exemplary embod-
iment of the present invention.

FIG. 6 is a schematic perspective view showing a
specimen-containing unit according to one exempla-
ry embodiment of the present invention.

FIG. 7 is a rear view for describing a direction of a
specimen containment portion provided in the spec-
imen-containing unit according to one exemplary
embodiment of the present invention.

FIG. 8 is a schematic perspective view showing a
modified specimen-containing unit according to one
exemplary embodiment of the present invention.
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FIG. 9 is a schematic cutaway perspective view
showing a specimen measurement unit according to
one exemplary embodiment of the present invention.
FIG. 10 is a schematic cutaway perspective view
showing a modified specimen measurement unit ac-
cording to one exemplary embodiment of the present
invention.

FIG. 11 is a schematic cross-sectional view showing
another modified specimen measurement unit ac-
cording to one exemplary embodiment of the present
invention.

[Best Mode]

[0034] The specimen-containing unit according to one
exemplary embodiment of the present invention has a
structure in which a specimen is dipped in a reagent to
react with the reagent, and includes a body portion ro-
tatable by an external force, an extension portion formed
to extend from one surface of the body portion to a pre-
determined length in a longitudinal direction, and a spec-
imen containment portion provided at an end portion of
the extension portion and having a containment hole
formed therethrough while being maintained at a prede-
termined angle in the longitudinal direction to contain the
specimen due to a capillary phenomenon.

[Mode for Invention]

[0035] Hereinafter, preferred embodiments of the
present invention will be described in detail referring to
the accompanying drawings. However, it should be un-
derstood that the terms used in the specification and ap-
pended claims should not be construed as limited to gen-
eral and dictionary meanings, but interpreted based on
the meanings and concepts corresponding to technical
aspects of the present invention on the basis of the prin-
ciple that the inventor is allowed to define terms appro-
priately for the best description. Therefore, the descrip-
tion proposed herein is just a preferable example for the
purpose of illustrations only, not intended to limit the
scope of the invention, so it should be understood that
other equivalents and modifications could be made there-
to without departing from the scope of the invention.
[0036] Reference will now be made in detail to the em-
bodiments of the present invention, examples of which
are illustrated in the accompanying drawings, wherein
like reference numerals refer to like elements throughout.
[0037] FIG. 1 is a schematic cross-sectional view
showing a specimen measurement device according to
one exemplary embodiment of the present invention, and
FIGS. 2 to 5 are schematic cross-sectional views for de-
scribing a process of assaying results obtained by reac-
tion of a specimen using the specimen measurement de-
vice according to one exemplary embodiment of the
present invention.

[0038] ReferringtoFIG. 1,firstofall, a specimen meas-
urement device 10 according to one exemplary embod-
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iment of the present invention may include a specimen-
containing unit 100 for containing a specimen, a speci-
men measurement cassette 200 configured to store a
first reagent R1 and a second reagent R2 for reacting
with the specimen contained in the specimen-containing
unit 100, and a specimen measurement body 300 having
the specimen measurement cassette 200 installed there-
in to assay results obtained by reaction of the specimen
with the first reagent R1 and the second reagent R2.
[0039] Here, the specimen-containing unit 100 and the
specimen measurement cassette 200 may constitute a
specimen measurement unit 400, and the specimen
measurement device 10 may be intended to include the
specimen measurement cassette 200 and the specimen
measurementbody 300 without using the specimen-con-
taining unit 100.

[0040] The specimen measurement device 10 is a de-
vice capable of sequentially assaying results obtained
by reaction of the specimen with the first reagent R1, and
results obtained by reaction of the specimen with the sec-
ond reagent R2. One example of the specimen meas-
urement device 10 is a device for measuring glycated
hemoglobin. Hereinafter, the measurement of glycated
hemoglobin will be described by way of example.
[0041] As a device for measuring glycated hemoglob-
in, the specimen measurement device 10 may measure
an amount of glycated hemoglobin by means of a meas-
uring method using light reflection characteristics. When
an amount of glycated hemoglobin in a blood sample as
a specimen has to be measured, the measuring method
may use characteristics of hemoglobin which specifically
absorbs optical signals having a certain frequency range.
Hereinafter, the measuring method will be described, as
follows.

[0042] Referringto FIG. 2, first, a specimen-containing
unit 100 in which a containment hole 110 can contain a
specimen due to a capillary phenomenon is prepared,
and the specimenis introduced into the containment hole
110.

[0043] The specimen contained in the containment
hole 110 of the specimen-containing unit 100 may pass
through a lidding foil portion 210 of the specimen meas-
urement cassette 200 configured to store a first reagent
R1, and may be inserted into a first accommodation por-
tion S1 to react with the first reagent R1.

[0044] In this case, the specimen-containing unit 100
containing the specimen may rotate to enhance a speed
of reaction between the first reagent R1 and the speci-
men. Here, a drive force for rotation may be provided by
the specimen measurement body 300 having the spec-
imen measurement cassette 200 installed therein.
[0045] Referring to FIG. 3, when the specimen meas-
urement cassette 200 is installed in the specimen meas-
urement body 300, the specimen-containing unit 100
may rotate inside the first accommodation portion S1 by
means of a rotary force application portion 310 provided
inside the specimen measurement body 300.

[0046] The rotary force application portion 310 may be
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implemented to automatically move up and down. When
the specimen-containing unit 100 is intended to rotate,
the rotary force application portion 310 may be inserted
into a groove 122 formed in a body portion 120 of the
specimen-containing unit 100 while moving down.
[0047] Thatis, the rotation of the specimen-containing
unit 100 by the rotary force application portion 310 may
be carried out based on the principle of a flat-head or
crosshead screwdriver.

[0048] However, the rotation of the specimen-contain-
ing unit 100 by the rotary force application portion 310 is
not limited to being implemented by the principle of the
screwdriver, and a method of rotating the specimen-con-
taining unit 100 may be widely modified according to the
intention of those skilled in the art.

[0049] When the reaction of the specimen with the first
reagent R1 is completed with the rotation of the speci-
men-containing unit 100 after a predetermined time has
elapsed, a reaction product of the first reagent R1 and
the specimen may be allowed to flow into a measurement
portion S3.

[0050] Referring to FIG. 4, the reaction product of the
first reagent R1 and the specimen may flow into the
measurement portion S3 by shifting a first foil tap 220
configured to close a bottom surface of the first accom-
modation portion S1, and the shifting of the first foil tap
220 may be implemented by an external force application
portion 320 (indicated by arrow) provided at the specimen
measurement body 300.

[0051] Here, the external force application portion 320
may push one side end of the first foil tap 220 so that the
one side end of the first foil tap 220 is allowed to move
toward the other side end thereof. As a result, a bottom
surface of the first accommodation portion S1 is opened.
[0052] When the bottom surface of the first accommo-
dation portion S1 is opened, the reaction product of the
first reagent R1 and the specimen flows into the meas-
urement portion S3, and the reaction results are assayed
by a measurement sensor (not shown) provided at the
specimen measurement body 300 using light reflection
characteristics.

[0053] Here, the measurement sensor outputs an
emission control signal to a light emitting element and
converts an optical signal input from a light receiving el-
ement into an electric signal so as to assay the reaction
results.

[0054] Whenthe measurementiscompleted, a mixture
of the specimen is absorbed by an absorption portion
230 disposed under the measurement portion S3, and
the second reagent R2 is then allowed to flow into the
measurement portion S3.

[0055] Referring to FIG. 5, the inflow of the second
reagent R2 into the measurement portion S3 may be im-
plemented by shifting a second foil tap 240 configured
to close a bottom surface of a second accommodation
portion S2. Here, the shifting of the second foil tap 240
may be implemented by the external force application
portion 320.
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[0056] The external force application portion 320 may
pull one side end of the second foil tap 240 so that the
one side end of the second foil tap 240 is allowed to move
toward the other side end thereof. As a result, a bottom
surface of the second accommodation portion S2 is
opened.

[0057] The desired reaction results may be assayed
by washing a mixture of the specimen with the second
reagent R2 flowing in the measurement portion S3.
[0058] Hereinafter, a specimen measurement unit 400
including the above-mentioned specimen-containing unit
100 and specimen measurement cassette 200 will be
described in further detail.

[0059] FIG. 6is aschematic perspective view showing
a specimen-containing unit according to one exemplary
embodiment of the presentinvention, and FIG. 7 is arear
view for describing a direction of a specimen containment
portion provided in the specimen-containing unit accord-
ing to one exemplary embodiment of the present inven-
tion.

[0060] Referring to FIGS. 6 and 7, the specimen-con-
taining unit 100 may, for example, be a type of a structure
capable of containing a specimen as a blood sample.
Here, the specimen may be dipped in a reagent to react
with the reagent.

[0061] Here, the reagent may be the first reagent R1
stored in the first accommodation portion S1 of specimen
measurement cassette 200, as described above with ref-
erence to FIGS. 1 to 5.

[0062] Specifically, the specimen-containing unit 100
may include a body portion 120 rotatable by an external
force, an extension portion 130 formed to extend from
one surface of the body portion 120 to a predetermined
length in a longitudinal direction, and a specimen con-
tainment portion 140 provided at an end portion of the
extension portion 130 and having a containment hole 110
formed therethrough to contain the specimen due to a
capillary phenomenon.

[0063] The body portion 120 may be formed in an ap-
proximately cylindrical shape, and a groove 122 may be
formed in the other surface of the body portion 120 so
that the rotary force application portion 310 of the spec-
imen measurement body 300 is inserted into the groove
122. In this case, the rotation of the body portion 120 by
the rotary force application portion 310 may be carried
out based on the principle of a screwdriver.

[0064] The extension portion 130 is a rotatable com-
ponent which is interconnected with rotation of the body
portion 120 by the rotary force application portion 310.
In this case, the extension portion 130 may be arranged
outside the body portion 120 based on the center of one
surface thereof.

[0065] This is done to stir the specimen and the first
reagent R1 contained in the containment hole 110 as the
specimen containment portion 140 rotates with rotation
of the body portion 120.

[0066] That is, the specimen containment portion 140
containing the specimen is dipped in the first reagent R1
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stored in the first accommodation portion S1 of the spec-
imen measurement cassette 200, and rotates in conjunc-
tion with the rotation of the body portion 120 so as to
perform a reaction of the specimen with the first reagent
R1.

In this case, this is done to minimize a reaction time
through the rotation.

[0067] Here, the specimen containment portion 140
may maintain a direction of the containment hole 110 at
a predetermined angle in a longitudinal direction so as
to maximize efficiency of the reaction while the specimen
containment portion 140 rotates in conjunction with the
rotation of the body portion 120 in a state in which the
specimen containment portion 140 is dipped in the first
reagent R1.

[0068] Specifically, the direction of the containment
hole 110 may be a direction corresponding to a tangential
direction D of an imaginary circle C formed by an end
portion of the extension portion 130 as the extension por-
tion 130 rotates with rotation of the body portion 120.
Therefore, the specimen contained in the containment
hole 110 may be efficiently introduced into the first rea-
gent R1.

[0069] Consequently, the blood sample contained in
the containment hole 110 of the specimen containment
portion 140 may be effectively hemolyzed by the first re-
agent R1 to flow out of the containment hole 110 due to
the direction of the containment hole 110 and a position
in which the extension portion 130 is formed.

[0070] Meanwhile, alower end portion of the specimen
containment portion 140 may be sharply formed through
alidding foil portion 210 configured to cover a top surface
of the first accommodation portion S1 of the specimen
measurement cassette 200 so that the specimen is
dipped in the first reagent R1.Here, the first accommo-
dation portion S1 contains the first reagent R1.

[0071] Therefore, the specimen-containing unit 100
according to one exemplary embodiment of the present
invention may stably pass through the first accommoda-
tion portion S1 configured to store the first reagent R1 in
a state in which the specimen is contained in the con-
tainment hole 110.

[0072] However, the entire lower end portion of the
specimen containment portion 140 need not be sharply
formed, but at least a portion of the lower end portion of
the specimen containment portion 140 may be sharply
formed.

[0073] FIG. 8is a schematic perspective view showing
a modified specimen-containing unit according to one
exemplary embodiment of the present invention.

[0074] Referringto FIG. 8, a specimen-containing unit
100’ may be formed so that an extension portion 130’
and a specimen containment portion 140’ have widths
corresponding to each other. For example, the extension
portion 130’ and the specimen containment portion 140’
may be formed integrally with each other.

[0075] Consequently, the extension portion 130’ and
the specimen containment portion 140’ may be physically
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the same components, and a lower end portion of the
specimen containment portion 140’ may be sharply
formed.

[0076] FIG.9is aschematic cutaway perspective view
showing a specimen measurement unit according to one
exemplary embodiment of the present invention.

[0077] Referring to FIG. 9, a specimen measurement
cassette 200 may be combined with the specimen-con-
taining unit 100 to constitute the specimen measurement
unit 400, as described above with reference to FIGS. 1
to 8, and may include a first accommodation portion S1,
a second accommodation portion S2, and a measure-
ment portion S3.

[0078] The first accommodation portion S1 may ac-
commodate a first reagent R1, and may provide a space
in which a specimen contained in the containment hole
110 of the specimen containment portion 140 reacts with
the first reagent R1.

[0079] Thatis, the firstaccommodation portion S1 may
refer to a space in which the specimen reacts with the
first reagent R1 with rotation of the specimen contain-
ment portion 140 by the rotary force application portion
310 since the specimen containment portion 140 pene-
trates the first accommodation portion S1.

[0080] However, the inflow of the specimen into the
first accommodation portion S1 is not limited to being
implemented by the specimen containment portion 140.
For example, the inflow of the specimen into the first ac-
commodation portion S1 may be implemented using var-
ious methods.

[0081] ThefirstreagentR1 may be a hemolytic solution
for hemolyzing a blood sample as the specimen, and
glycated hemoglobin binding material-beads which se-
lectively react with glycated hemoglobin.

[0082] Forexample, the hemolytic solution may be im-
plemented using a buffer solution containing a surfactant,
for example, a 20 mM HEPES buffer solution (N-2-hy-
droxyethylpiperazine-N’-2-ethanesulfonic acid, pH 8.1).
Hemoglobin and glycated hemoglobin are present in the
hemolyzed blood sample.

[0083] The glycated hemoglobin binding material is a
material which specifically binds to glycated hemoglobin.
For example, the glycated hemoglobin binding material
may be at least one selected from the group consisting
of boronic acid (BA), concanavalin A (i.e., lectin), and
antibodies.

[0084] The beads may be at least one selected from
the group consisting of a polymeric polysaccharide sup-
port such as agarose, cellulose, or sepharose, latex
beads such as polystyrene, polymethyl methacrylate, or
polyvinyl toluene, and glass beads.

[0085] In this case, the particle size of the glycated
hemoglobin binding material-beads may be chosen in
consideration of a sedimentation time of the glycated he-
moglobin binding material-beads bound to glycated he-
moglobin after the reaction, and a degree of reaction with
glycated hemoglobin.

[0086] In summary, the first reagent R1 may include a
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hemolytic solution for hemolyzing a blood sample as the
specimen, and glycated hemoglobin binding material-
beads which selectively react with glycated hemoglobin,
and the total amount of hemoglobin may be assayed from
the blood sample as the specimen reacting with the first
reagent R1.

[0087] The second accommodation portion S2 may be
partitioned from the first accommodation portion S1, and
accommodate a second reagent R2.

[0088] The second reagent R2 may include a cleaning
solution for washing a mixture of the first reagent R1 and
the blood sample as the specimen.

[0089] Most of hemoglobin (Hb) present in red blood
cells of the blood sample as the specimen is typical non-
glycated hemoglobin (Ao). In this case, only 4 to 14% of
normal hemoglobin reacts with glucose, and is present
in the form of glycated hemoglobin (HbA1c).

[0090] Therefore, the glycated hemoglobin binding
material-beads reacting with the blood sample by means
of the first reagent R1 include normal hemoglobin in ad-
dition to the glycated hemoglobin. As a result, normal
hemoglobin has to be removed to measure an amount
of the glycated hemoglobin in blood.

[0091] For this purpose, the second reagent R2 may
include a cleaning solution for washing normal hemo-
globin, which makes it possible to measure an amount
of the glycated hemoglobin.

[0092] The measurement portion S3 may assay the
results obtained by reaction of the blood sample as the
specimen with the first reagent R1, and may be arranged
under the firstaccommodation portion S1 and the second
accommodation portion S2.

[0093] The measurementportion S3 may measure the
total amount of hemoglobin in the blood sample when a
mixture of the first reagent R1 and the blood sample as
the specimen primarily flowing from the first accommo-
dation portion S1 flows into the measurement portion S3.
Here, the amount of hemoglobin may be measured by a
measurement sensor (not shown) of the specimen meas-
urement body 300, which has the specimen measure-
ment cassette 200 installed therein, using light reflection
characteristics.

[0094] Here, the measurement portion S3 may include
an optical window by which light is reflected through an
external optical sensor serving as a measurement sen-
sor, and may have a horizontal cross-section tapering in
a downward direction.

[0095] Specifically, the measurement portion S3 may
have an inclined plane 250 directed downward toward
the center thereof, and the inflow of the mixture of the
first reagent R1 and the specimen may be implemented
by a self-load.

[0096] As aresult, the inflow of the firstreagent R1 into
the measurement portion S3 may be implemented by a
self-load of the first reagent R1.

[0097] Here, the outflow of the mixture of the first rea-
gent R1 and the specimen from the first accommodation
portion S1 may be implemented by shifting the first foil
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tap 220 configured to close a bottom surface of the first
accommodation portion S1, and the shifting of the first
foil tap 220 may be implemented by the external force
application portion 320 of the specimen measurement
body 300.

[0098] Meanwhile, when the total amount of hemo-
globin is measured with respect to the mixture of the first
reagent R1 and the specimen flowing in the measure-
ment portion S3, residual solutions other than normal he-
moglobin and the binding material-beads bound to gly-
cated hemoglobin may be absorbed by the absorption
portion 230 arranged under the measurement portion S3.
[0099] By way of example, the absorption portion 230
may be in the form of an absorption pad, but the present
invention is not particularly limited thereto.

[0100] When the residual solutions other than normal
hemoglobin and the binding material-beads bound to gly-
cated hemoglobin are absorbed by the absorption portion
230, the second reagent R2 from the second accommo-
dation portion S2 may flow in the measurement portion
S3 by a self-load. Then, an amount of glycated hemo-
globin may be measured after the mixture of the blood
sample is washed with the second reagent R2 at the
measurement portion S3.

[0101] Here, the outflow of the second reagent R2 from
the second accommodation portion S2 into the measure-
ment portion S3 may be implemented by shifting the sec-
ond foil tap 240 configured to close a bottom surface of
the second accommodation portion S2, and the shifting
of the second foil tap 240 may be implemented by the
external force application portion 320 of the specimen
measurement body 300.

[0102] Meanwhile, the amount of the glycated hemo-
globin may be measured by a measurement sensor (not
shown) of the specimen measurement body 300 using
light reflection characteristics, like the measurement of
the total amount of hemoglobin from the mixture of blood
sample reacting with the first reagent R1.

[0103] Subsequently, the amount of hemoglobin may
be divided by the amount of glycated hemoglobin to
measure a relative amount of glycated hemoglobin in the
blood sample as the specimen (Ratio of glycated hemo-
globin (%) = glycated hemoglobin/total amount of hemo-
globin x 100).

[0104] Meanwhile, the above-described spaces for re-
action of the specimen with the first reagent R1 and sec-
ond reagent R2 may be different. Specifically, a space
for reaction of the specimen with the first reagent R1 may
be the first accommodation portion S1, and a space for
reaction of the specimen with the second reagent R2 may
be the measurement portion S3.

[0105] In addition, the measurement portion S3 may
be configured so that the first accommodation portion S1
accommodates the specimen primarily reacting with the
first reagent R1, that is, a mixture of the specimen and
the firstreagent R1, and then accommodates the second
reagent R2 after a predetermined time has elapsed.
[0106] Meanwhile, the shifting of the first foil tap 220
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and second foil tap 240 configured to close bottom sur-
faces of the first accommodation portion S1 and the sec-
ond accommaodation portion S2, respectively, may be im-
plemented by the external force application portion 320
provided at the specimen measurement body 300.
[0107] Thatis, the first foil tap 220 and the second foil
tap 240 may prevent the first reagent R1 and the second
reagent R2 from flowing outside. In this case, the first foil
tap 220 and the second foil tap 240 may be shifted from
the bottom surfaces of the first accommodation portion
S1 and the second accommodation portion S2 by the
specimen measurement body 300 of the specimen
measurement device 10 having the specimen measure-
ment cassette 200 installed therein, so that the first rea-
gent R1 and the second reagent R2 are allowed to flow
into the measurement portion S3.

[0108] Here, the external force application portion 320
provided at the specimen measurement body 300 may
apply an external force to side ends of the first foil tap
220 and the second foil tap 240 in opposite directions.
Specifically, the external force application portion 320
may apply a pushing external force to one side end of
the first foil tap 220, and may provide a pulling external
force to one side end of the second foil tap 240.

[0109] However, a plurality of external force applica-
tion portions 320 may be formed to provide an external
force to each of the first foil tap 220 and the second foil
tap 240. In this case, the plurality of external force appli-
cation portions 320 may provide a pulling external force
to both side ends of the first foil tap 220 and the second
foil tap 240.

[0110] Meanwhile, the application of the external force
by the external force application portion 320 may be au-
tomatically implemented, and also be manually imple-
mented.

[0111] FIG. 10 is a schematic cutaway perspective
view showing a modified specimen measurement unit
according to one exemplary embodiment of the present
invention, and FIG. 11 is a schematic cross-sectional
view showing another modified specimen measurement
unit according to one exemplary embodiment of the
present invention.

[0112] Referringto FIGS. 10 and 11, afirst foil tap 220’
and a second foil tap 240’ configured to close bottom
surfaces of a first accommodation portion S1 and a sec-
ond accommodation portion S2 of a specimen measure-
ment cassette 200’ may be arranged so that each of the
firstfoil tap 220’ and the second foil tap 240’ is bent toward
the other end.

[0113] Inthis case, the plurality of external force appli-
cation portions 320 provided at the specimen measure-
ment body 300 may be formed to provide an external
force to each of the first foil tap 220’ and the second foil
tap 240’. For example, the plurality of external force ap-
plication portions 320 may provide a pushing external
force to a lower portion of each of the first foil tap 220’
and the second foil tap 240’ or provide a pulling external
force to an upper portion of each of the first foil tap 220’
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and the second foil tap 240’ so as to shift the first foil tap
220’ and the second foil tap 240’.

[0114] In summary, the present invention can effec-
tively implement a reaction between the specimen and
the reagent in a short period of time with rotation of the
specimen-containing unit 100 or 100’ by the rotary force
application portion 310 provided at the specimen meas-
urement body 300, and can provide convenience to re-
searchers since a place configured to store the first rea-
gent R1 and the second reagent R2 and a place in which
the first reagent R1 and second reagent R2 react with a
specimen are formed in one structure, thatis, a specimen
measurement cassette 200.

[0115] Also, the mixing between the first reagent R1
and the second reagent R2 can be prevented to accu-
rately assay the results obtained by reaction of the spec-
imen with the firstreagentR1 and the second reagent R2.
[0116] Further, the shifting of the first foil tap 220 or
220’ and the second foil tap 240 or 240’ through which
the first reagent R1 and the second reagent R2 flow into
the measurement portion S3 can be readily implemented
by the external force application portion 320, thereby sim-
plifying a configuration of the device itself.

[0117] It will be apparent to those skilled in the art that
various modifications can be made to the above-de-
scribed exemplary embodiments of the present invention
without departing from the spirit or scope of the invention.
Thus, it is intended that the present invention covers all
such modifications provided they come within the scope
of the appended claims and their equivalents.

Claims

1. A specimen-containing unit configured to dip a spec-
imen in a reagent for a reaction with the reagent,
comprising:

a body portion rotatable by an external force;
an extension portion formed to extend from one
surface of the body portion to a predetermined
length in a longitudinal direction; and

a specimen containment portion provided at an
end portion of the extension portion and having
a containment hole formed therethrough while
being maintained at a predetermined angle in
the longitudinal direction to contain the speci-
men due to a capillary phenomenon.

2. The specimen-containing unit of claim 1, wherein the
extension portion is arranged outside based on the
center of one surface of the body portion so that the
reagent and the specimen contained in the contain-
ment hole are stirred as the specimen containment
portion rotates with rotation of the body portion.

3. The specimen-containing unit of claim 1, wherein a
lower end portion of the specimen containment por-
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10.

tion is sharply formed through a lidding foil portion
of an accommodation portion containing the reagent
so that the specimen is dipped in the reagent.

The specimen-containing unit of claim 1, wherein a
direction of the containment hole corresponds to a
tangential direction of an imaginary circle formed by
an end portion of the extension portion as the exten-
sion portion rotates with rotation of the body portion.

The specimen-containing unit of claim 1, wherein the
specimen-containing unit is formed so that widths of
the extension portion and the specimen containment
portion correspond to each other.

The specimen-containing unit of claim 1, wherein the
specimen containment portion is formed integrally
with the extension portion.

A specimen measurement unit comprising:

the specimen-containing unit defined in any one
of claims 1 to 6; and

a specimen measurement cassette comprising
a first accommodation portion configured to
store a first reagent in which the specimen con-
tainment portion is dipped to react with the spec-
imen, a second accommodation portion parti-
tioned from the first accommodation portion and
configured to store a second reagent, and a
measurement portion configured to assay re-
sults obtained by reaction of the specimen with
the first reagent.

The specimen measurement unit of claim 7, wherein
the measurement portion is configured to accommo-
date the second reagent after a predetermined time
has elapsed, after the first accommodation portion
accommodates the specimen reacting with the first
reagent.

The specimen measurement unit of claim 7, wherein
the inflow of the first reagent and the second reagent
into the measurement portion isimplemented by self-
loads of the first reagent and the second reagent.

The specimen measurement unit of claim 7, wherein
the firstreagent and the second reagent are prevent-
ed from flowing outwards by a first foil tap and a
second foil tap configured to close bottom surfaces
of the first accommodation portion and the second
accommodation portion, respectively, and

the first foil tap and the second foil tap are shifted
from the bottom surfaces of the first accommodation
portion and the second accommodation portion, re-
spectively, by a specimen measurement device hav-
ing the specimen measurement cassette installed
therein to assay results obtained by reaction of the
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specimen with the first reagent and the second rea-
gent, so thatthe firstreagent and the second reagent
flow into the measurement portion.

The specimen measurement unit of claim 10, where-
in each of the first foil tap and the second foil tap is
arranged so that one end of each of the first foil tap
and the second foil tap is bent toward the other end.

The specimen measurement unit of claim 7, further
comprising an absorption portion disposed under the
measurement portion to absorb a mixture of the
specimen in which the results obtained by reaction
of the specimen with the first reagent are completely
assayed.

The specimen measurement unit of claim 7, wherein
the reaction of the specimen with the second reagent
is implemented at the measurement portion.

A specimen measurement device comprising:

the specimen measurement unitdefinedin claim
10; and

a specimen measurement body having the
specimen measurement cassette installed
therein, configured to assay results obtained by
reaction of the specimen with the first reagent
and the second reagent, and comprising an ex-
ternal force application portion configured to ap-
ply an external force to shift the first foil tap and
the second foil tap from bottom surfaces of the
first accommodation portion and the second ac-
commodation portion, respectively.

The specimen measurement device of claim 14,
wherein the external force application portion applies
the external force to one side end of the first foil tap
and one side end of the second foil tap, respectively,
in opposite directions.

The specimen measurement device of claim 15,
wherein the external force application portion applies
a pushing external force to one side end of the first
foil tap and applies a pulling external force to one
side end of the second foil tap.

The specimen measurement device of claim 14,
wherein each of the first foil tap and the second foil
tap is arranged so that one end of each of the first
foil tap and the second foil tap is bent toward the
other end, and
the external force application portion applies a pull-
ing or pushing external force to the other side ends
of the first foil tap and the second foil tap.

The specimen measurement device of claim 14,
wherein the specimen measurement body compris-
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es a rotary force application portion configured to
apply a rotary force to rotate the body portion after
the specimen containment portion is dipped in the
first reagent.
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[Figure 5]
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[Figure 7]

17



EP 3 015 859 A1

[Figure 8]

100

T—130

18



EP 3 015 859 A1

[Figure 9]

19



EP 3 015 859 A1

[Figure 10]

20



EP 3 015 859 A1

[Figure 11]

1/320

220"

21



10

15

20

25

30

35

40

45

50

55

EP 3 015 859 A1

INTERNATIONAL SEARCH REPORT Taternational application No.
PCT/KR2014/004620

A, CLASSIFICATION OF SUBJECT MATTER
GOIN 33/48(2006.01 )i, GOIN 33/492006.0)i, GOIN 33/72(2606.61}i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched {classification system followed by classification symbols)
GOIN 33/48; GOIN 33/52; GOIN 35/10; GOIN 33/49; GO1IN 35/00; GOIN 33/53; GO1IN 33/72

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean Utility mo and applications for Utility models: IPC as above
Fapanese Utility models and applications for Utility models: IPC as above

Flectronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & Keywords: specimen, blood, mensurement, analysis, diagnosis, sensor, distinet

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A KR 10-0798471 Bl (INFOPIA CO., LTD.) 28 January 2008 1-18

See abstract, figure 3 and claims 1-15.

A KR 10-2010-0136744 A (INFOPIA CO., LTD.} 29 December 2010 1-18
See abstract, figure 6 and claims 1-8.

A KR 10-2011-0065641 A (SAMSUNG ELECTRONICS CO., LTD.) 16 June 201] 1-18
See abstract, figure 1 and ciamﬂs 1-4.

A IP 2011-203278 A (SYSMEX CORPORATION) 13 October 2011 1-18
See paragraphs {00221-[0025], figures 2-4 and clatms 1-7.

[j Further documents are listed in the continuation of Box C. See patent family annex.

1 T 3§ cited docurnents: s
Special categories of cited documents: 17 fater document publishod
e general state of the art W is not considered date and not in conflict with ¢ npl;can(m
evance the principle or theory & ying the invent

“A”  document definin
to be of particular s

ntion cannot be
volve an inventive

artier application or patent but published on or afier the international  «X*  gocument of particuiar relevance; the clsimed inve
filing da cousidered novel or cannot be considered to tw
ich may throw doubts on priority claim(s) or which is step when the document is taken alone

5 » publication date of another citation or other ey

5 specified)

L un cuiment wi

the claimed invention cannot be
ive step whep the document is

O document referring fo an oral disclosure, use, exhibition or other combined with one or more cther such documents, such combination
means being obvious 10 a person skitied in the art

“P” document published prior to the international filing date but fater than  «g»

document merber of the same patent family
the priority date claimed '

Date of the actual completion of the infernational search Date of mailing of the international search report
22 JULY 2014 (22.07.2014) 22 IULY 2014 (22.07.2014)

g 3d{ ress 01 *he ISA/KR Authorized officer

89 Seonsa-ro, Dagjeon 302-701,

Govcmmcm Compiax-})aq
Republic of Korea

acsimile No. 82-42-472-7140 Telephone No.

Form PCT/ASA/210 (second sheet) (July 2009)

22




10

15

20

25

30

35

40

45

50

55

EP 3 015 859 A1

INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/KR2014/004620

Patent document
cited in search report

Publication
date

Patent family
member

Publication
date

KR 10-0798471 B1

KR 10-2010-0136744 A

KR 10-2011-0005641 A

28/01/20086

29/12/2010

16/06/2011

CN
ON
EP
ep
JP
JP
BU
RU
Us

WO X

KR

CA
CN
Ep
JP
s
Us
#O
Wo

T

CN
CN
CN
ON
CN
CN

EP

Jp
us

{ 101201348

101408548 A
101408548 B
2047909 A2
2047809 A3
2006-002643 A
4804507 B2
2006-137G74 A

2782612 Al
102652264 A
2510362 AZ
2013-513794 A
2011-0143364 Al
8481301 B2
2011-071256 A2
2011071256 A

3

B

101201349

(]

10263663

sl - ep v

—
<
O
]
=~
RS
~
O
bty
b

2006-292738 A

2006-0210438 A1

15/04/2009
10/07/2013
15/04/2009
15/08/2009
30/04/2009
28/03/2012
20/04/2011
20/01/2013
08/04/2009
18/04/2009

04/10/2011

16/08/2011
29/08/2012
17/10/2012
22/04/2013
16/08/2011
09/07/2013
16/08/2011
27/10/201

X

]
(o))
Ny
<
[
co

N2
~1
()

10/2011
06/2008
5/08/2012
2/04/2014
07/05/2014
20/09/2006
20/09/20086
26/10/2006
08/02/2012
21/09/2006

—t
T Co

O

2 C

Form PCT/ASA/2TO (patent family annex) (July 2009)

23




EP 3 015 859 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* US 6300142 B [0004] « KR 0798471 [0007]

24



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

